A new DOA estimation method with high resolution is proposed in this paper for vehicular radar and communication integration system in V2V scenario. This method uses digital beam forming algorithm to estimate the weight vector, from which the DOA of other vehicles can be estimated. Firstly, we presents a new digital beam forming algorithm. Secondly, we can estimate the weight vector based on the new algorithm, and then form the direction map. Finally, the DOA can be obtained by determining the maximum value of the direction map. Through simulation and analysis, the proposed method can obtain higher resolution.
Introduction
Internet of things (IOT) [1] is a new technology, which has been widely used in the existing industrial system. Intelligent transportation systems (ITS) [2] play a very important role in the IOT. Internet of vehicle [ 3 ] (IOV) is the application of IOT in the ITS. The research of radar communication integration system is important to the IOV. The vehicle radar communication integration system [4] needs some advanced intelligent technology to make it sense actively the changes of the environment. Smart antenna [ 5] can obtain a larger channel capacity without increasing the band-width. The core technology of smart antenna is the digital beam forming algorithm. And this paper combines digital beam forming with OFDM system [6] , which can improve radar sensing ability.
DOA estimation is the important direction to achieving vehicle radar communication integration system. CBF [7] is first proposed as a method, which can estimate the DOA searching the maximum power. Burg proposed the maximum entropy algorithm by using autocorrelation function [8] , which largely improve the precision of DOA estimation. Capon [9] proposed a spectrum estimation algorithm -Capon algorithm. MUSIC algorithm [10] was proposed by Schmidt, which utilizes orthogonality between signal and noise subspace. According to the orthogonality of subspace, DOA can be effectively estimated, but its resolution need to be improved.
In view of the above problems, this paper proposes a DOA estimation algorithm based on digital beam forming. We can search the peak value of the direction map to estimate the DOA. Simulation results show that the proposed method has higher resolution. Figure 1 shows the application scenario model for vehicular radar in the V2V environment, where the dotted line represents that each vehicle in the road not only send signals, but also receive signals from other vehicles. Digital beam forming technology can suppress the interference signal and improve the signal to noise ratio. We can extract useful information to estimate the DOA more accurately by the relevant algorithm. 
The application scenario model

DOA estimation
In the receiver, the received signal is transformed by A/D converter, and the phase information is still retained. After the FFT operation and multi-decomposition for A/D converted signal X , the pilot signal p Y can be extracted. y can be obtained by FFT transformation. According to the digital beam formation algorithm, using the reference pilot signal and estimated reference pilot signal for updating the error signal so as to realize the updating of the weight vector. So we can estimate the weight vector from the vehicles by repeating the cycle. According to the direction function, we can use the estimated weight vector to form a direction map and search the DOA. According to the maximum value in the direction map we can get the DOA from the vehicle.
We can get the weight vector by those processes. (1)Initialization of the weight vector.
(2)The estimation of the error signal.
,
Simulation experiment and analysis
In order to study the performance of the proposed method, the CAPON algorithm, MUSIC algorithm and the proposed method in this paper will be compared in the following simulation analysis.  . From figure 2, we can see that CAPON algorithm and MUSIC algorithm have only one spectral peak. From figure 3 , the proposed method has two peaks, which can estimate DOA successfully. Therefore the resolution of the proposed method is higher than the CAPON algorithm and MUSIC algorithm. 
Conclusion
In the vehicle radar communication integration system improvement of resolution in angle estimation, this paper proposes a new DOA estimation method. First, this paper put forward a new algorithm. We can search the peak value of the map to estimate the DOA using the new algorithm to estimate the weight vector to form a direction map. Through the comparative analysis of the CAPON algorithm and MUSIC algorithm, the proposed method has a higher resolution. 
